Oxidative brain injury from extravasated erythrocytes after intracerebral hemorrhage.
Intracerebral infusion of lysed erythrocytes causes brain edema without inducing ischemic cerebral blood flow. Reports have indicated that oxidative damage contributes to secondary brain injury in stroke. In the present study, we investigated whether erythrocyte lysis after intracerebral hemorrhage (ICH) might result in oxidative brain damage. This study had four parts. Male Sprague-Dawley rats received an infusion of autologous lysed erythrocytes into the right striatum. Control rats only had a needle insertion. Neurological deficits, brain water and ion contents were determined in the first part. In the second part, hemoxygenase-1 (HO-1), manganese superoxide dismutase (Mn-SOD), copper/zinc SOD (CuZn-SOD) and protein carbonyl levels were determined by Western blot analysis. In the third part, immunohistochemistry was performed for HO-1. DNA damage was examined using DNA polymerase I-mediated biotin-dATP nick-translation (PANT) and terminal deoxynucleotidyl transferase-mediated dUTP nick end-labeling (TUNEL) in the fourth part. Infusion of lysed RBCs induced marked edema in the ipsilateral striatum and profound neurological deficits. Western blot analysis and immunohistochemistry indicated that HO-1 was upregulated 24 h after infusion of lysed red blood cells. Both Mn-SOD and CuZn-SOD contents decreased, protein carbonyl levels increased in the ipsilateral striatum, and there was the appearance of PANT- and TUNEL-positive cells suggesting oxidative mechanisms in the erythrocyte-induced brain injury. In conclusion, oxidative stress caused by components of the lysed erythrocytes contributes to the brain injury after ICH.